The elderly are a peculiar group in terms of health management, as they often present with non-specific complaints which are challenging to interpret and may not present with the usual clinical picture of a disease.
Introduction
The elderly are frequently subjected to various tests in search for possible disease, as they often present with nonspecific complaints which are difficult to interpret. Oftentimes, results incidentally detect some metabolic abnormalities. Among these common incidental findings are abnormalities in the lipid profile, for which treatment to prevent cardiovascular events has been proven to have significant clinical impact in the last decade.
The Third Report of the National Cholesterol Education Program Adult Treatment Panel (NCEP-ATP III) recommends that any person with any form of hyperlipidemia must undergo evaluation to rule out secondary dyslipidemia prior to initiation of therapy. 1 Despite this guideline, local physicians do not commonly screen for other causes as seen in a quality of care assessment performed at the PGH General Medicine clinic, where screening for secondary causes of dyslipidemia, such as hypothyroidism and chronic liver disease was the lowest among the quality of care indicators for dyslipidemic patients. 2 The NCEP-ATP III cites hypothyroidism as one of the major causes of secondary dyslipidemia. Hypothyroidism is diagnosed by an elevated serum TSH level. 1 When accompanied by low FT4 and free triiodothyronine (FT3) levels, the condition is considered overt hypothyroidism; normal FT4 and FT3 in the presence of elevated TSH is termed subclinical hypothyroidism. In the latter case, since symptoms of hypothyroidism may not necessarily be present, it is sometimes more aptly referred to in literature as mild hypothyroidism, mild thyroid dysfunction, or moderate thyroid failure. 3 It is a common incidental finding in the general population, particularly in select groups such as women and the elderly. The prevalence of subclinical hypothyroidism has been shown to increase with age in various epidemiologic studies, making it a major concern among the elderly (defined locally as those above 60 years old). [4] [5] [6] While the approach to overt hypothyroidism is straightforward, subclinical hypothyroidism poses a management dilemma and has been a subject of contention among clinicians for years.
Various studies have related aging with thyroid function. With increasing age, there is an increasing prevalence of antithyroid antibodies, as well as abnormalities in circulating thyroid hormone and TSH levels characteristic of "non-thyroidal illness" syndrome due to age-associated diseases. An age-dependent decline in thyroid function is also observed independent of the "non-thyroidal illness." 7 Different prevalence rates among the elderly have been reported in foreign literature, ranging from 1.4 to 7.8, to as high as 21%. 4, 8 An Italian epidemiologic study involving 916 participants aged 65 years and above showed that the prevalence of overt hypothyroidism was 0.6%, subclinical hypothyroidism 2.7%, overt hyperthyroidism 1.6%, and subclinical hyperthyroidism 7.8%. 5 There is scant data from local studies. A study done on 161 institutionalized elderly Filipinos reported only the prevalence of overt and subclinical hypothyroidism. 9 Unpublished data from the Philippine Thyroid Disorders Prevalence Study (PhilTiDes) have reported a prevalence rate of 0.4%, 2.2%, 0.6%, and 5.3% for overt hypothyroidism, subclinical hypothyroidism, overt hyperthyroidism, and subclinical hyperthyroidism, respectively, for the general study population. No age-related prevalence rate was available. 10 The relationship between dyslipidemia and overt hypothyroidism is already well-established. However, there is conflicting data on the association of lipid disorders with subclinical hypothyroidism. In a study by Hueston and Pearson on 215 subjects with subclinical hypothyroidism, they found no statistically significant association between subclinical hypothyroidism and serum cholesterol or triglyceride levels after adjustment for confounding variables. 11 Similarly, in a Japanese study on 2,865 subjects, there was no significant difference in total serum cholesterol levels of subclinical hypothyroid and euthyroid subjects. 12 However, in the Colorado Thyroid Disease Prevalence Study involving 25,862 individuals, a statistically significant trend towards increasing serum cholesterol, triglycerides, and lowdensity lipoprotein (LDL) was seen across the different thyroid disease states as the TSH level increased. Moreover, a significantly higher proportion of subclinical hypothyroid subjects had elevated total cholesterol levels compared to those with normal thyroid function. 5 Cardiovascular disease and mortality have also been associated with subclinical hypothyroidism. An increase in the incidence of ischemic heart disease, atherosclerosis and myocardial infarction in both elderly men and women with subclinical hypothyroidism was found in the Rotterdam Study and the reanalysis of the Whickham Survey. 13, 14 Imaizumi also reported an increase in all-cause mortality on follow-up studies of elderly patients with subclinical hypothyroidism. 12 Data on the benefits of intervention have likewise been conflicting. A cross-sectional study of 66 subjects with subclinical hypothyroidism showed no significant improvement in dyslipidemia with levothyroxine therapy. 8 McDermott and Ridgway, on the other hand, found benefit with levothyroxine therapy among subclinical hypothyroid subjects with improvement of their hypothyroid symptom score, based on the results of three randomized controlled trials. 15 A quantitative review of literature published in 2000 showed a decrease in mean serum total and LDL cholesterol concentrations among 247 subjects with subclinical hypothyroidism given levothyroxine therapy.
Improvement was more pronounced for those with higher cholesterol levels at baseline, but no significant effects were seen in serum high-density lipoprotein (HDL) or triglyceride concentrations. 16 A reanalysis of the Whickham Survey showed an attenuation of ischemic heart disease (IHD)related morbidity and mortality with following treatment of subclinical hypothyroid subjects with levothyroxine. 14 A Consensus Development Conference, composed of a panel of 13 experts (8 in the field of thyroid disease and 5 in other fields of research and medicine), was convened on September 2002 to resolve issues on the diagnosis and management of subclinical thyroid disease. The group released guidelines and recommendations against population-based screening and routine treatment of subclinical thyroid disease due to lack of sufficient evidence to support their benefit. 17 However, the American Association of Clinical Endocrinologists, the American Thyroid Association and The Endocrine Society reviewed the recommendations of the panel and published a consensus statement in 2005. The statement recommended routine screening for subclinical thyroid dysfunction for the general population, especially in specific groups, such as pregnant women and those contemplating pregnancy. Treatment for most patients with subclinical hypothyroidism and some with subclinical hyperthyroidism was also advised. 18 The elderly population in the Philippines is increasing at an exponential rate annually. Filipino senior citizens, defined as those aged 60 years and older, have increased in number from 3.19 million in the early 1990's to 4.6 million by the following decade. This trend is in parallel with an increase in cardiovascular events-similar to that observed in the Western world-where an increasing prevalence of cardiovascular events is noted with increasing age. Given a greater prevalence of subclinical thyroid dysfunction noted among the elderly compared to the general population, this can also be anticipated with the growing elderly population in the Philippines. 3
Rationale
Cardiovascular disease is a major health problem and is particularly more prevalent in the elderly. The control of modifiable risk factors such as dyslipidemia has resulted in a decrease in the occurrence of cardiovascular events. Subclinical thyroid dysfunction, a known cause of secondary dyslipidemia, has also been shown to be more prevalent in the elderly. As such, it is a potential target for intervention in order to decrease cardiovascular risk and events.
The study by Awayan in 1998 looked at the prevalence of subclinical hypothyroidism in institutionalized elderly subjects. No correlation with cardiovascular risk was established. 18 To our knowledge, no local study has been done to date on the prevalence of subclinical thyroid dysfunction and its association with cardiovascular risk in the general elderly population.
Objectives

Primary objective
The objective of the study is to determine the prevalence of thyroid dysfunction (overt and subclinical hypothyroidism, and overt and subclinical hyperthyroidism) among asymptomatic Filipino elderly subjects seen at the PGH Outpatient Department.
Secondary objectives
The study also aims to describe the lipid profile, coexistent cardiovascular disease [IHD, cerebrovascular disease (CVD) and heart failure], and cardiovascular risk factors (hypertension, diabetes and smoking) among asymptomatic Filipino elderly in each category of thyroid dysfunction.
Methodology
This is a cross-sectional analytical study with the following inclusion and exclusion criteria:
Inclusion criteria
1. Filipinos aged 60 years and older a. With informed consent to participate in the study Exclusion criteria 1. Diagnosed thyroid illness and/or history of treatment (medical, surgical, nuclear, or radiation therapy) for thyroid illness 2. History of surgery or radiation of the thyroid for non-thyroid related illness (e.g. laryngeal cancer) 3. Diagnosed pituitary disease and/or history of pituitary surgery 4. Intake of medications known to affect thyroid hormone levels (e.g. amiodarone, steroids, antipsychotics) 5. Critical illness Individuals aged 60 years or older seeking outpatient medical consult at the PGH for conditions other than thyroid illness, or those accompanying patients seeking consult, were recruited for the study. Inclusion and exclusion criteria were checked at the time of recruitment. Companions of patients who fit the inclusion criteria were also recruited to participate in the study.
After informed consent was obtained, general clinical data and anthropometric measurements were taken by the investigator.
Identification of known cardiovascular disease and risk factors (e.g. diabetes, IHD, CVD, hypertension and heart failure) was done by examination of medical records-if available-and through taking the medical history.
Medications taken by the recruited subjects were noted to aid in the identification of cardiovascular comorbidities and risks. The subjects were asked to return on another day after a 10-hour fast for determination of FBS, lipid, TSH, FT4 and anti-TPO levels.
Radioimmunoassay technique was used to measure FT4, TSH and anti-TPO levels. The normative values used were 11 to 24 pmol/L and 0.3 to 3.8 mIU/L for FT4 and TSH, respectively. A positive anti-TPO was a level above 50 U/mL. Based on the levels of FT4 and TSH, subjects were classified into one of the following categories: 
Sample size calculation
Data from the InCHIANTI study was used to compute for the estimated sample size, due to the lack of local data on the prevalence rate of thyroid dysfunction among the elderly. 6 Based on prevalence rates in the elderly of 0.6%, 2.7%, 1.6%, and 7.8% for overt hypothyroidism, subclinical hypothyroidism, overt hyperthyroidism, and subclinical hyperthyroidism, respectively, a sample size of 173 was computed to yield a 95% confidence interval and 5% margin of error in detecting prevalence. A sample size of 307 is needed to establish association between variables, with a 95% confidence interval and 3% margin of error.
Data Analysis
Baseline characteristics of the subjects were described using frequency and percentage. Anthropometric variables were reported as means and standard deviation ( Table 1) . The patients were classified by thyroid function based on TSH and FT4 levels, and the prevalence for each group was reported as frequency and percentages. Cardiovascular risk was computed based on the Framingham Point Score, which estimates the 10-year risk for coronary heart disease of an individual based on the gender, age, HDL level, systolic blood pressure, smoking and serum total cholesterol level. A score of less than 10% was categorized as low risk, 11 to 20% as intermediate risk, and more than 20% as high risk for the development of coronary heart disease within the next 10 years (Table  2 ). Stata 9.2 software was used to analyze the data. Lipid profile and FBS values were reported as medians due to the large standard deviation obtained. The association of thyroid dysfunction with cardiovascular risk factors, as well as overall cardiovascular risk, were determined by Chi-square test. Cut-off values to determine abnormal lipid levels were based on the NCEP-ATP III criteria (total cholesterol more than 200 mg/dL, LDL more than 130 mg/dL, triglycerides more than 150 mg/dL and HDL less than 40 mg/dL.
Results and discussion
One hundred eighty subjects were included in the study. The mean age was 67.75 years, and majority were female (84.44%). The most common cardiovascular comorbidity reported was hypertension (58.33%), followed by diabetes (36.67%). Only 10 (5.56%) of the subjects were current smokers. 11.67% of the study population was categorized as high risk for cardiovascular disease (Table 1) . A majority (90%) of the subjects had normal thyroid function. The most common thyroid dysfunction was subclinical hypothyroidism, noted in 6.67% of the study population. This was followed by subclinical hyperthyroidism (2.22%) and overt hyperthyroidism (1.11%). None were noted to be overtly hypothyroid ( Table 2) . Laboratory test results were given to the subjects within one month of release, either on their next out-patient consult or by telephone call and mail for those who were not seen within a month. No intervention was done for those who were noted to have subclinical thyroid dysfunction. Nevertheless, the subjects were advised to follow up at the PGH Thyroid Clinic for monitoring of thyroid function.
Those found to have overt hyperthyroidism were likewise referred to the Thyroid Clinic for further management.
These findings differ from that observed in the InCHIANTI study, were the most commonly observed thyroid dysfunction in the study group was subclinical hyperthyroidism. 6 This may possibly be due to the difference in profiles of the Italian and Filipino study populations, particularly in diet and rate of iodine excretion. The local prevalence study in the general population also observed subclinical hyperthyroidism as the most common thyroid dysfunction. However, the difference in the age groups of the subjects included may also account for the disparity in results. 10 Among the different subgroups, those who were found to have subclinical hyperthyroidism and hypothyroidism had the greatest proportion of anti-TPO (25% and 16.67%, respectively). This is consistent with another study which found that antithyroid antibodies increase with age. 7 Only 7.41% of those with normal thyroid function had antibodies (Table 3) . Total cholesterol, LDL, and FBS levels were noted to be highest among those with subclinical hyperthyroidism; HDL and triglyceride levels were highest in those with overt hyperthyroidism (Table 4 ). Differences in demographic and clinical characteristics among the subgroups showed that thyroid hormone levels inversely correlated with age, blood pressure levels, and obesity ( Table 5 ). Those who were overtly hyperthyroid were younger, less hypertensive, and had normal BMI. On the other end, those who had subclinical hypothyroidism were generally older and more obese. There was no significant difference observed with the comparison of the presence of cardiovascular risk in patients with subclinical hypothyroidism and those with normal thyroid function. Lipid profile abnormalities were also not found to have any significant difference between the two subgroups ( Table 6 ). 
Conclusion
Subclinical hypothyroidism is the most prevalent thyroid dysfunction among asymptomatic Filipino elderly patients seen at the PGH Outpatient Department, with a prevalence rate of 6.67%, greater than that reported in foreign literature. 6 There was a higher prevalence of diabetes, hypertension, obesity, low HDL and cardiovascular risk among asymptomatic elderly Filipinos with subclinical hypothyroidism compared to those who had normal thyroid function. A multivariate analysis could not yet be done at this point but completion of the computed sample size will allow for conclusive results regarding the association between thyroid dysfunction and cardiovascular risk. Limitations in funding restricted subject recruitment to the current study population.
